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ANNUAL REPORT 

OF THE 
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Naieobi, 
June 30th, 1910. 
To 

Thk Chief VBTEiiiNARv Officer, 

Naieobi. 
Sir, 

I have the lionour to submit herewith my first Annual Report 
as Veterinary Pathologist. The period covered in tliis report 
extends from the time of my arrival in the Protectorate up to the 
present date. It is only within the past two or three months that 
certain results have been obtained and as these appear to be of 
. some interest and importance to stock owners it is considered advis- 
able to embrace them here, rather than to close our record on March 
31st, and delay their publication until the next Annual Report. 

I arrived in this Protectorate on August the LiStli, 1 DOl). During 
my visit here in February 1909, the question of a Laboratorv was 
discussed, plans and estimates obtained, and a suitable site was 
selected on a corner of the Kabete Grovernment Farm. On leaving- 
England I was informed that orders had been issued by caljle 
authorising the immediate ct)nstructiou of this building and that I 
should find it almost ready for occupation on arrival. I regret that 
even to-day the Laboratory is not completed ; but I sincerely trust 
that it will be sufficiently advanced for some work to be commenced 
there within the next two months. I Lave consequently spent 
most of my time on tour, and in conducting experiments in the 
field. This experience has been of advantage in enabling me to 
obtain a first-hand insight into the local conditions affecting stock 
raising, and to appreciate, in some degree, the many factors under- 
lying the application of scientific methods to pi'actice, and cannot 
altogether be considered wasted. 

It may at first sight appear somewhat disconcerting to read 
the list of the many serious diseases which have been encountered 
during the period under review, and it might be held to indicate 
that Bast Africa is not well suited to stock. Such an opinion could 
only be foi med by one not conversant with the country, the nature 



[ 2 ] 

of the diseases in question and rational means for their eradicatioi 

There appears every ground for believing that most of tl: 
diseases affecting stock now known here are capable of preven' 
ative or curative treatment. 

The new Laboratory has been designed with the object an 
intention of entering into all the ordinary fields of enquiry regard 
ing stock diseases. It has of late become increasingly apparer 
that serum and vaccine production will constitute a majc 
portion of its function. The adequate, development of this branc 
will require the installation of additional apparatus, and the cons 
truction of more out-buildings, the details of which will be o 
already have been laid before you. 

It appears advisable to briefly review the present positioi 
regarding diseases in a general manner, and to reserve for append' 
ices the more detailed observations. 

Trypanosomiasis, which has been detected in -Jo animals during 
the year, has not yet given way to science in a manner caiial)le 
of practical application. It is not, however, a disease which seri- 
ously affects that portion of the Protectorate given up to stock 
raising. The cases which have occurred are mainly in animals 
traded from_ the territories to our north, or in those which have 
been taken into areas known to be dangerous. It is conceivable, 
however, that in the future this disease may affect more seriously 
some of those planters in the Coast Belt who are dependent upon 
oxen for transport. 

Ooccidiosis is another disease of Avhich we know little from a 
preventative point of view. This disease will be discussed more 
m detail m Appendix iii ; here it ^-ill suffice to say that it has been 
diagnosed at Meru, Kisumu, Kericho, Naivasha, Lamu and on the 
Island of the Ukerewe in German East Africa. It was also in all 
probability present m the cases of disease which were observed by 
yourself and also by Theiler on his visit here, the blood of which 
was non-uiiective to clean animals. The disease engendered by 
this parasite is, so far as my observations go, almost identical 
with Rinderpest. It is a disease known in certain Cantons of 
Switzerland, where It recurs on particular farms or in particular 
clistrict^s, and accounts for a mortality of about K) to 207 of 
infected stock The symptoms noted by the S.'iss writers, 
F. A It' ^°^Hf^' "^'^ ^"^te comparable with those seen in 
"Red rWf^° '' ^'^;r^^"^'^ '' ^"^^^^^^^'^ ^V ^1^« local names 
om.ort nitv r-^ K°' -^^""f^^ diarrhoea". I have had but small 
oppoitumty for observing the life cycle of the coccidium ; such 
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stages as have been noted are identical witli those described in 
Europe : we must tlierefore assume that the ripe parasite or oocyst 
may contaminate a pasture for a long time. Medicinal and hygienic 
treatment has proved eflUcacious in combating the mortalit}^ but 
a considerable amount of research is necessary liefoi'e we can hope 
to be in a position to control the morbidity. In this enquiry we 
have been severely handicapped by the introduction of a second 
disease which, though most closely resembling coccidiosis, is due to 
a distinct cause. There can be no question but that in some 
instances these two conditions have been running side by side, and 
it is therefore, impossible to separate the evidence relating to the 
one from that relating to the other, and it will be imperative for 
us to be able to reproduce the uncontaminated coccidial disease 
before any exact study can be made. 

No detailed research work has been conducted on the disease 
due to the genus T^iroplaxma, but so far as this affects canines, it 
appears probable, and my experience coincides, that the drug 
Trypanblau introduced by Nuttall and Hadwen, has a pronounced 
beneficial effect when scientifically employed. I have had no 
opportunity of noting its effect in cattle, horses or sheep affected 
with other piroplasmoses, but I understand the indications have 
been favourable. In the disease due to the allied j^arasite Tli>-ilrri'i 
or P/Vq/)/fl,S'ma pa r/vr, of East Coast Fever, we are, I believe, in a 
position to throw some light. On my arrival I was much struck 
by the scepticism of otherwise intelligent stock owners with regard 
to this disease, and finding that no records existed in print, it has 
been necessary to I'cjjeat a number of experiments to prove that 
the disease of this country is apparently the same as that in South 
Africa. In Appendix ii, will be found records showing that the 
course, duration, symptoms and post-mortem appearances in the 
two countries are identical, and that the same causal parasite and 
the peculiar form known as Koch's body (Blue Body) is also found. 
The experiments by means of ticks were, unfortunately, delayed 
owing to my enforced absence, but the cases recorded justify, 
in my opinion, the view that the disease known locally as East 
Coast Fever, is identical with that which decimated Southern 
Rhodesia and the Transvaal, and which is e^'en uoav causing most 
severe losses in Natal. Any differences must be ascribed to the 
grc:iter immunity enjoyed by some native cattle. 

As a routine system the diagnosis has been made on the 
occurence of Koch's bodies, which in m_v pres-^nt opinion, may be 
held to be pathognomonic of this disease. If this lie accepted, we 
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toust admit the occurence of East Coast Fever in Egypt, TranS. 
Caucasia, India, German and Portuguese East Africa. In (xerman 
East Africa it Las been shown to be endemic in certam districts,^ 
and some observations have been made to ascertain whether this 
may not be the case here. Our experience goes to show that in 
certain locahties, at least, of the Kisii and possibly also of the 
Nandi Countries, tlie adult cattle are immune. The explanation 
of this is probably that the calves become infected soon after birth,: 
and that in them the mortality is not very severe. Bruce and his 
collaborators have stated that a disease common in calves in Uganda 
known as " Amakebe " is East Coast Fever. This same, or a 
clinically similar condition, is frequent in many parts of the Protect- 
orate, but it seenis undeniable that all oases of " Amakebe " here 
are not Coast Fever. In the Kisii, Nandi and possibly also the 
"Wakamba districts many may be associated with Koch's bodies. ,, 
If this be the case it is an open question whether the policy of 
eradication, save in definite areas, might not with advantage givei 
place to one which would tend to develope an immune stock. 
So far as the question of transport oxen Avithin the areas which it 
is desirable to clean is concerned, I can at present foresee no 
difficulty in obtaining a sufficient number of oxen, which on testing 
are proved immune, to enable transport to proceed. 

I trust experiments will be instituted immediately to ascertain 
whether calves born of highly susceptible parents may not be 
artificially infected at an early age Avith only a loss which' would be 
compensated by the enhanced value and usefulness of the recovered 
and consequently immune stock. 

Another disease of a tick-borne nature has caused rather 
serious inconvenience amongst the pure-bred imported cattle at 
the Naivasha Government Farm. The parasite concerned, the 
Margmal Point, recently named by Theiler Avaplasma marginale, 
is transmitted by the Blue Tick, BoojMlus decnloratiis. The same 
parasite has also been observed in specimens coming from other 
parts of the Protectorate. The disease is in many cases favourably 
mtluenced by medicinal treatment, but it is one \yhich requires 
investigation \o ascertain if the introduction of pure-bred cattle can 
be continued into the affected districts without danger. 

-Lie (.ther principal diseases which affect the live-stock of 
East Africa belong to that class due to an ultra-microscopio 
organism. We have not yet actually shown that the causal 
organism of the disease which has come in from the Xorth and 
which has been contused with the uou-inoculable Gastro-ententis 
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''' (Coccidiosis), is nltra-microscopic. But there is no hesitation in 
': saying that the symptoms and post-mortem appearances of both 
"naturally acquired cases and those conveyed by the inoculation of 
'small quantities of blood are identical with Rinderpest. 

The evidence available is that this disease entered East 
Africa from the Boran Country to our Xorth, and coming, as it 
' did, at a time when the non-inoculable Grastro-enteritis was still 
fresh in the minds of stock owners, it is small wonder that the 
two should have been confused. A virulent outbreak amoncr the 
work oxen on the wheat farms at Njoro Avas the first to arouse 
suspicion. Enquiry has shown that from the caiisative standpoint 
the two diseases are in no wise related, and that an attack of 
Coccidiosis confers no immunity to an inoculation with the second 
disease. As an inoculable disease we have reason to hope that a 
serum may be manufactured which will possess protective proper- 
ties. There appears to be every justification for this view, and 
the experiments conducted up to date indicate most hopefully that 
anti-Rinderpest serum is efficacious. In Appendix IV are detailed 
some of the experiments which have so far been conducted with 
the serum obtained from the Transvaal Government. Even 
allowing 50^ for loss of potency owing to age and bad storage 
we can, I hope, place about 7,000 doses among cattle owners. 
By the time this supply is exhausted we should have a sufficiency 
of locally prepared serum, and by the adoption of such system 
as seems best adapted to local requirements there does not seem 
any grave objection to a belief that this disease may be eradicated 
within the next two years. 'Vhe treated cattle will then possess 
immunity which will ensure their safety for such a time as may 
permit of an organisation being instituted to prevent a further in- 
troduction from the pathologically unknown territories of the Xorth. 

It does not appear likely that we have much to fear from the 
South, but on the North and West we are justified in maintaining 
an energetic quarantine until these countries have been thoroughly 
siu'veyed by a veterinary staff. 

1 should like to urge that every effort be made to stamp out 
this disease, the collective losses from which probably amount to 
over ten thousand head. The establishment of a serum making 
station in conjunction with the Laboratory, on completion, would 
cost but a fraction of what the saving h\ immunisation will be. I 
consider the present time the most opportune; for it is within the 
bounds of ])ossibility that with each successive outbreak the 
virulence and the mortality will increase. 
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Horse sickness has been responsible for several deaths within , 
the period under review. Serum has been obtained from the 
Transvaal Laboratories, but we are not yet in a position to express 
any opinion regarding its efficacy towards the strains existing here. 
I was enabled to observe an outbreak of a disease resembling 
Blue Tongue in sheep on the Naivasha Government Farm in 
February last. At that time practically no rain had fallenand the 
position'of this farm makes it difficult to believe, a priori that 
any insect commonly associated with damp low-lying and swamp 
lands should have been concerned in its transmission. We were 
able to prove the inoculability of the disease into merino sheep, 
but the experiments in native and half-bred sheep were negative. 
I think this is a disease which might receive attention and for 
which serum might be prepared. Although the losses are as yet 
small, it is conceivable that the virulence may increase. In any 
case, it would encoiu-age the importation and breedmg of more 
valuable stock if sheep owners could be assured that their animals 
might be immunised. 

Swine fever is another disease which is due to an ultra- 
microscopii organism. A severe outbreak on two adjoining farujs 
near Nairobi has served us with material for cominencing a study 
on the condition as it occurs here. If Ave can satisfy ourselves 
that the inoculations are positive, and that the serum advocated 
by the American writers is of value, it is obvious that the production 
of anti-Swine-Fever Serum would be of great benefit to settlers, 
many of whom regard swine as a very valuable asset to the 
Protectorate. These experiments Avere only recently instituted 
and no results are yet available. 

• I have not had any opportunity of studying the various forms 
of disease due to intestinal or ^Dulmonary worms, which have at 
times accounted for serious loss to stock OAvners. It is, however 
AAiorthy of notice that in three aged transport oxen dead of 
Coccidiosis at Kisumu, I found " Bilharzia " Avorms present. The 
species I belieA^e to be Schistotiowuni hovix, the Egyptian form, 
which is characterised by its spindle shapped egg. Adult females 
AA-ere obtained from the mesenteric A^eins and the ova Avere found 
in the rectum. I had great opportunity for observing the effect 
of parasites of the same genus in India, but A\'as unable to adduce 
any evidence to shoAv that they produce ill results at all compar- 
able to those due to the human form, Scli. Imnitatohia. 

Among the pathological conditions as yet unknoAvn to us 
must be mentioned N'garuti. The Masai name is applied to a 
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'airly common disease in sheep, and, according to flock owners, 

'iccounts for a larger mortality than any otlxer ovine disorder. 

'S^earBlmenteita I had an opportunity of seeing four cases whicli were 

-egarded as this disease by owners and sheperds. The inoculations 

'nade from these animals did not reproduce the disease, thus lending 

';olour to a widely held view that a poisonous plant is responsible. 

'[t is hoped that farther observations will be possible during the 

fear, l)ut as the death of the patient is usually the first indication 

jf trouble the difficulties to be overcome are great. 

Another most interesting condition in sheep has recently 
been obscrvea, and fortunately it is limited, so far as is known, to 
one farm. Last lambing season the owners lost 82 lambs out of 
24-0 from an enlargement of the thyroid glands. In every case 
the lamb was born with this deformity, and in only three instances 
did the lamb live for moi'o than a few days after birth, usually 
they died witliin a few hours. I am informed that the three which 
recovered now show no sign of enlargement. It would seem to 
be a congenital defect, but from the available evidence, neither 
the male nor the female stock could be blamed, both having 
previously bred healthy sheep. The owners have kindly promised 
to regulate the mating next season in accordance with a scheme, 
which will be drawn up, having for its object the elucidation 
which class of animal or which individual is mainly implicated, for 
it is difficult to conceive that this disease can influenced b\' any 
local conditions. 

I forward herewith four Appendices, setting out in greater 
detail the year's work. 

Appendix i Showing the routine examination at the 

Laboratory. 
Appendix ii East Coast Fever. 
Appendix iii Coccidiosis. 
Appendix iv Rinderpest. 

I have the honour to be, 
Sir, 
Your obedient servant, 

R. EUSTACE MONTGOMERY, 

Veterinarij Fatliolugid, 



[ 8 ] 
APPENDIX I. 



1. 



Microscopic examination of Glides sent 
Laboratory, April 1st 1009— Marcb 31st 

EQUINES. 

A. HOESES. 

Tiypanosomata ... ... 14 

Piroplasmata. . . ... ... 12 

Epizootic lymphangitis ... ... 3 

Ulcerative lymphangiti.s ... ... 17 

A nseniia ... ... ... 1 

Negative ... ... ... 117 



to the 
lOIO. 



2. 



B. 


Mules. 






Trypanosomata 


5 




Piroplasmata... 


11 




Epizootic lymphangitis ... 


2 




Ulcerative lymphangitis ... 


7 




Anaemia 


2 




Negative 
Donkeys. 


206 


C. 






Trypanosomata 


7 




Piroplasmata 


10 




Anemia 


2 




Negative 
LE. 


22 


CATT 






Trypanosomata 


27 




Koch's bodies (East Coast Fever) . . . 


211 




Small piroplasmata=P. mutans — T. 






parva ?.?.?... 


103 




Babesia higemina (Redwater) 


30 




Marginal points (Anaplasyna marginalej 


3 




Ansemia 


33 




Spirochgeta ... 


1 




Sarcosporidiosis 


1 




Coccidia, (Eimeriastiedfe) .. 


3 




Anthrax 


1 




Negative 


1,343 



3. SHEEP. 



Anasmia 
Anthrax 
Negative 



1 

39 



164 



238 



41 



1,756 



(Appendix I.) 



Carry forward,.. 2,237 
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(Appendix I.) 


Bronglit 


forward. , . 


2.237 


4. 


GOATS. 

Negative 




14 


14 


5. 


CAMELS. 










Trypanosomata 
Negative 

PIGS. 




3 

... 10 


13 


6. 




1 O 




Antemia 




2 






' Negative 




9 




7. 


DOGS 

Trypanosomata 
Piroplasmata . . . 
Anemia 




1 

42 
... 32 






Negative 




... 158 


233 


8. 


FOWLS. 








Tuberculosis . . . 




1 






Bipolar bacteria 


(Fowl cholera ?) 


5 






Negative 




... 16 


20 


9. 


TURKEY. 










Negative 
OSTRICH. 




2 


2 


10. 






Negative 
WILD ANIMALS 




1 


1 


IJ. 






Negative 










Eland . . . 




1 






Kongoni . . 




o 
■J 






Zebra 




1 






Thompson's 
Dik-Dik ... 


Gazelle . . . 


2 
1 


8 




Halteridium 








Marabou Stork 

Total Examinations 


1 


1 




r 




.,542 



Note. — These figures refer solely to slides and material forwarded to 
the Laboratory ; they do not include any examinations made when on tour. 
Dr. Kos.^, the Bacteriologist of the Medical Department, has most kindlv 
controlled all positive diagnoses made during my absence from Nairobi, 
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APPENDIX II. 



Kast €oast Fever (Tropical Piro|>lasmosis). 

Until we ]ia\'e been able to study this disease as it occurs among the 
different In-et-ds of cattle or in various district of this Protectorate, and 
until such time as we are in a position to reproduce the disease experiment- 
ally by the means of ticks, the genesis of Avhich is known, we must regard 
the question as incomplete from a scientific standpoint. 

The repin'ts of the Chief Veterinary Officer for the years. 1907-1908 
and 1908-1909 contain all the information available on this subject to the 
date of my arrival. From them it is apparent that considerable immunity 
exists in s'>me catth;, but the type, whether inherited or acquired, and the 
geographical distribution of immune stock is, to the present time, not 
finally known. 

I was able to devote myself to this desease for two weeks in January and 
again since about the middle of March. The work was carried out on the 
land of Mr. T. Russell near the Kamiti River, some 13 miles from Nairobi, 
to whom the Department is much indebted for the facilities offered. On 
the land in question 121 head of native owned cattle died between the 
months of November 1909 and February 1910, the remainder of the herd, 
49, being apparently saved by passage through a temperature camp and 
movement to a clean area. During my absence in German East Africa, the 
month of February and the lirst eleven days of March, the experimental 
animals were under the charge of Stock Inspector Thorne, who carefully 
recorded the temperatures and general appearences. 

It is considered adviseable to' include in this report the result of such 
experiments as were in progress but not completed at the termination of 
the Official Year— Mai ch olst. 

I. To OBSERVE THE PeKIOD OF InCUBATION AND DuKATION OE THE DISEASE. 

1. Two half-bred calves, Nos. 24 and 25, born on the Government 
Farm Kabete, were exposed, together with their mothers, cows No. 23 and 
26, on February 1st, 1910. 

The morning temperature of the calves rose to exceed 103-4 o on the 
16th and 19th days, and the animals died on the 29th and 28th days 
respectively. The mothers have shown no disturbance in their temperatures 
to the 7-jth day. -^ 

2. Eleven half-bred bullocks, Nos. 31 to 41, about 18 months old, 
bred near Naivasha, an area free of tropical piroplasmosis, were exposed 
on February 14th, 1910. ^ 

The temperature of five rose on the eleventh day of four on the 
twelfth, one on the fourteenth and one on the sixteenth day— an averaee 
incubation period of 12 09 days. Two died on the twenty second day, 
three on the twenty fifth one on the twenty sixth, two on the twenty 
seventh and three on the thirtieth day, giving an average duration of 14 18 
days tor the disease : a total of 26.27 days from exposure. 
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Six of these animals were subjected to a preventative^ and later a 

rative treatment, which was regarded by certain stock owners as of value 

tlv's disease. There was no modification of the disease in these animals. 

8. Ten quarter-bed bullocks of about 12 months old were exposed at 

fferent times between March 16 and March 28th. of which Nos. 49, 58, 

"'"'id •")4 served as controls. The temperatures rose on the 14th, loth and 

*lth da vs (average 14 days) and the animals died on the olst, olst arid 

*'.ud days of disease (average 14 days). 

^ These three experiments, comprising sixteen susceptible animals from 
iree separate localities, give an average incubative period of 13.12 days, 
'"''id an average duration of 13.74, or a total average of 26.86 days from 
lUposure on the infected land up to death. 

l! 

aii II. Symptoms and Pathological Lesions noted. 

»,■ 

During the course of the disease the only characteristic symptom is the 
treat elevation in the morning temperature which, until tlje last few days, 
Irirely falls below 104 - (40 ^ C) after the initial rise, and has been recorded 
I'ishighas 107. o = F. (41.8 = 1'.) In this countr}-, as in cert;iin other tropical 
ilountries, the morning temperature of apparently healthy bovines ranges 
B sually between 101 ° and 102 ° (38.4 " to 38.8 ° C.) the evening temperature, 
K'H the other hand, being more inconstant : after the usual grazing it may 
I )e said to average about 104° (40 = C'.) in most animals; some have, 
idjiowever, come under my notice which rarely register less than ] 05 = 
in40.o°C.). For this reason stress is laid upon the temperature registered 
njcfore 8 a.m., and, for the administration of a temperature camp, a rise to 
.03° (39.5 = 0.) warrants removal and segregation. In estimating the 
|j)eriod of incubation, the initial rise to this point is held to constitute the 
jniset of disease. Further than this elevation of temperature no symptoms 
ire constant. In our experimental animals, however, as well as in one 
outbreak I was able tD observe, a marked enlargement in the superficial 
i.ymphatic glands was observable. 

Practically all bovines in this country, as well as in Northern Rhodesia, 
possess precrural and prescapular lymphatic glands of considerably larger 
>ize than is usual in England — each being frequently as much as two inches 
in length and one to one and a half in diameter — and, especially the 
.precrural, are visible in the standing animal. During the course of 
this disease the prescapular may attain a relatively enormous size, and be 
easily seen projecting from beneath the shoulder joint. They have been 
found to measure as much as four inches in length, nearly three in breadth 
and two in thickness, being sufficient to fill the hand when held for gland 
puncture. The most noticeable gland, however, is a small one lying just 
below the hase of the ear, on the edge of the jaw bone and situated beneath 
the parotid gland. A few only of the apparently normal cattle, chiefly 
ymnig stuck, show any enlargement of this gland, but during the disease it 
not infrequently attains the size of a small orange. This generalised super- 
ficial glandular enlargement commences soon after the initial thermal rise, 
atticiins it> maximum about the fifth to seventh day, from which time the 
size ilecrea>-es, and at death they are but little larger than before the attack. 
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here is no acute inflammation r,f the o-lands during enlargement : pam 



OB 



manipulation is usually absent. 

'J'he affected animals feed well and maintain tlieir condition until 
within two or three da\-s oi death. Despite a high tem])erature, iiol 
infrequently 108° in the evening, the o.x will chew his cud and present ar 
almost normal appearance. During the final days anorexia is common anc 
emaciation rapid. 

In six of the half-bred animals brought froai Naivasha, htemoglobinuris 
was manifested late in the disease : this has not been noticed in thosi 
animals which were bred in the neighbourhood of the experimental area 

On autopsv the prevailing lesions are oedema, ulceration of th( 
abomasum and infarction of the kidneys. These are by no means constam 
and at some post-moi'tem examinations no chai-acteristic macroscopic lesion: 
may be seen. There is usually a generalised enlargement of the interna 
lymphatic glands — tne larger ones being oedematous and the smaller some 
what hfemorrhagic in addition. A few cases present a marked oedema ot 
the lungs — the trachea and bronchi being filled with forth, and subpleural 
hsemorrhages are occasionaly seen. 

III. ErFOETS TO EEPEODUCE THE DISEASE BY INOCULATION. 

On January 8th 1910, two naturally infected native calves, eacli 
showing about 75^ of the corpuscles invaded by T. parva, were bled; and 
their blood, in citrate solution, inoculated into two healthy bullocks, Nos. 3 
and 4, coming from Elmenteita : each received 50.0 c.c. subcutaneously. 
Up to March 31st there has been no rise in temperature and the animals 
remain perfectly normal. 

No. 6, a companion bullock from Elmenteita, was inoculated intraven- 
ously on March 16th with 15'0 c.c. blood from an experimental animal dead 
from this disease. There has been no reaction to this inoculation. 

Having in view the negative results obtained by Theiler and Nuttall 
with the subcutaneous or intravenous inoculation of blood or extract of 
organs, attempts have been made to reproduce the disease by the inocula- 
tion of Koch's bodies into organs wherein they are normally found. The? 
connection of these bodies with T. parca will be discussed later, but it will 
be remembered that Mayer has succeeded in reproducing them in two 
animals into whose peritoneal cavil ies the spleen or portions of a spleen 
from cases recently dead from East Coast Fever had been placed. 

Seven young bullocks of about 15 to 18 months old were obtained 
from a clean farm and maintained in a camp free from all infection. 

Nos. 66 and 67 received into the substance of the prescapular gland on 
April 24th, 5-0 c.c. of an emulsion made from the glands of an experimental 
animal. No. 58, showing Koch's bodies. 

Nos. 70 and 74 were each inoculated intraperitoneally on April 24th 
1910 with 5-0 c.c. of the same emulsion. 

Nos. 64, 73 and 77 served as controls. 

None of the inoculated animals, 66, 67, 70 and 74, showed any 
disturbance in temperature or general health ns a result of the inoculation 
and they were exposed to the infected area, together with the controls, ou 
June 9th, 
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Of the controls, No. 64 died six days after the experiment was 
instituted, without showing any lesions of Coast Fever. The remaining two 
both developed a typical attack of Coast Fever and died on the 28th and 
25th days alter exposure. 

Both Nos. 66 and 67 showed a very slight rise in temperature (102'6° 
in the morning) for five days after injection, otherwise they remained 
normal. No. 66 commenced a reaction on the twelfth day after exposure to 
the infected area, and died on the twenty fifth day No. 67 showed a 
slight reaction on the 13th, 14th and l-Jth days from exposure, and again 
commencing on the twenty second day and lasting for eight days. From 
this time the temperature has been normal and the animal appears to have 
recovered: 51st day. 

No. 70 commenced a temperature reaction on the 16th day after 
exposure and died on the thirty third day of Coast Fever. 

No. 74 commenced a reaction on the 20th day, which lasted for five 
days. The temperature then fell to normal and the animal appears to 
have recovered. 

IV. The Tkansmission of East Coast Fever in Natuek. 

Lounsbury and Tbeiler having shown that the genus Rhipicejjhahos 
(Neumann) is mainly if not exclusively concerned in the transmission of 
East Coast Fever in South Africa, it is necessary for us to ascertain the 
species occurring in this Protectorate, and their distribution. 

I have obtained the following species of Ixodida; in the vicinity of 
Nairobi and Kamiti : — 

Mar<jariipu>< annulatu-s, var. decoloratm. 

Rhipiceiiludus append Indatus. 

Eh. sanguineus 

Rh. pulchellus. 

Rh. ererfsi. 

Rh. simus. 

Two other species of Rhipicephalus allied to this last named. 

Hn'maphysalts h-achii. 
Amhhjomma varicgatum. 

A\"ith the possible exception of the Rh. pulchelhis, -which is more 
prevalent on the Alhi and Kapiti Plains, the other species of this genus 
appear to have a wide distribution in the Highlands, and Mr. Anderson, 
the Entomologist, informs me that Professor Nuttall has determined Rh. 
rajjensi.s as occurring in this Protectorate also. We appear, therefore, to 
have all five species which have been shown capable of transmission and in 
addition Rh. sanguineus, Rh. pulchellus and two other species which will 
most possibly be found equally capable. 

These species are now being reared, and the results of experiments 
undertaken to demonstrate their powers of transmission will be recorded 
in due course. 
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The figures do not include the routine examinations of spleen smears 
made from all oxen killed in the Nairobi Slaughter House, to whioh 
reference will be made later; nor many of those forwarded for diagnosis 
and concerning which the details are unknown. 

In no case have Koch's bodies been found when Coast Fever could not 
be suspected and was not subsequently shown to be in the vicinity (the one 
Lumbwa case). 

During my visit to the farm of Mr. Eussell on the Kamiti, I had an 
opportunity of comparing the conditions in both sick and healthy side by 
side. On this land 180 native cattle were grazing up to November 1909 
when the disease first appeared. In December all surviving animals were 
put into a Temperature Camp, and at the time of my visit m January, 71 
were still alive, of which 59 had .shown no sign of disease (temperature 
reaction) and 12 were segregated as being affected. Thirty five out cif the 
fifty nine were gland punctured with a negative result in every case : while 
all twelve affected showed numerous Koch's bodie.s in their glands, and the 
Laboratory returns show that they had been found in all animals which 
had died on this land. 

Whilst acting as Bacteriologist, Dr. Small instituted a system whereby 
a spleen smear was forwarded by the Meat Inspector from each ox killed 
in the Nairobi Slaughter House. During the Official Year 1909-1910, 733 
such slides have been received in the Laboratory, and in 9=1.22^ Koch's 
bodies have been demonstrated. 

Nairobi being an infected area and its meat supply being largely 
drawn from the Kyambu area, this small number can be readily accounted for. 

Nearly all the 54 negative slides of cattle in the Kenya and Naivasha 
Provinces were made from animals affected with Coccidiosis or its sequelae. 
Amongst the other forms of disease from which slides have been examined 
with negative results are Piroplasmosis ( B. ligemina and £. mutans ), i 
Trypanosomiasis, and various bacterial or parasitic (Helminthiases) infections. 
In addition, slides of all the domestic animals and a good variety of game 
have been examined at various times; Ross's finding in a slide which was 
forwarded as coming from a hartebeest {Bubalis GoJcei) is the only positive 
record. 

In the glands of a considerable number of apparently healthy calves 
may be found a blue staining body in size and appearance not unlike some 
forms of Koch's bodies, and which also frequently contains dots of chromatin. 
Side by side with Koch's bodies they ai-e not difficult to distinguish, the 
chromatin being very irregular in size and distribution and stains rather 
bright red with the Romanowsky modifications. In Koch's bodies, on the 
other hand, the chromatin dots in anyone cell are usually of approximately 
equal size and have a fairly regular distribution : further they acquire a 
deeper purple tint on staining. 

It is conceivable that in some few instances these cells may have been 
mistaken for Koch's bodies ; and it is possible that they afford an explana- 
tion of M. Mayer's statement. 

So far, therefore, as this Protectorate is concerned I consider the 
evidence that has been obtained indicates in a very marked manner that 
Koch's bodies are not to be found in any bovine, except those suffering 



[ 1^ ] 



from Coast Fever : and that for administrative jDiirposes their detection 
should be accepted as proof of this disease until a contrary explanation be 
forthcoming. 

II. To note their association with the disease. 

For this observation ten half or quarter-bred animals — Nos. 49 to 58 — 
were exposed to the infected area : one did not acquire the disease and one, 
which was submitted to treatment, never showed Koch's bodies. Bight 
were therefore available for examination, which was made daily, so far as 
possible, by gland puncture 

t The following table shows the day after exposure when the official rise 
' in temperature took place, and the day when Koch's bodies were first seen 
; in the glands : — 



Experiment 
No. 


Day after exposure 
when temperature rose 
(103" morning.) 


Day after exposure 

when Koch's bodies 

first seen. 


49 




14 


16 


50 




15 


18 


51 




15 


18 


53 




15 


16 


54 




13 


13 



56 


14 i 

1 
1 


17 

r Not exa- 
17 -< mined on 

( J 6th day. 


57 


14 1 






58 


14 

1 


14 



Note. — In both Nos. 54 and 58, in which Koch's bodies were seen on 
the same day as the "official" rise, the temperature on the day previous 
was higher than normal. 

' In six — Nos. 49, 51, 53, 54, 56 and 58 —Koch's bodies were present at 

every examination to death, and on autopsy were found in all internal 
organs. 

Cases 52 and 55 at no time showed these bodies, and are now alive. 

Case No. 57 was an experimental animal to note the influence of serum 
from a recovered ox. After four days fever, the temperature fell and has 
remained practically normal since the 19th day after exposure. Definite 
Kdcli's bodies were only seen on two days, the first being the third after 
the official rise^ and on the following day. For two days afterwards cells 
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wliich might be held to have relation to Koch's bodies were seen; the} 
were, however, not of the form which would be accepted as diagnostic, and 
require further study. 'J'his animal is still alive. 

Case No. 50 is of great interest, and shows that the absence of Koch's 
bodies does not negative a diagnosis of Coast Fever. 

This animal was exposed on March 19th and the official rise occurred 
on the loth daj'. The temperature remained elevated until April 18th, the 
30th day from exposure; only on two mornings was it below 105° (40.50.) 
On the 31st day, the temperature rapidly fell and the animal died on tk 
34th : Koch's bodies were first seen on the third day after the official rise 
and were present at each examination up to and including the eleventh da) 
of fever. On the twelfth day and each succeeding day none could be found 
and careful examination of each organ on autopsy has failed to declare them 
Theileria ^'ctrra were present in considerable number at death — about 60^ 
corpuscles invaded — and for ten days previous. 

VI. Experimental Teeatment. 

Despite the absolute failure of any curative or preventive agent in 
youth Africa, it was deemed advisable that certain experiments should he 
conducted here, for, as will be seen later, there is no doubt but that in some 
cattle there exists a considerable amount of immunity, and it might he 
possible in this country to augment this artificially. 

Trypanhlan. — The success of Trypanblau in the treatment of canine 
piroplasmosis necessitated its trial in this disease, though Nuttall and 
Hadwen had already indicated that the action of the drug on Tlieileria was 
not the same as on Piroplasma. 

1. Experimental animal No. 51 received intravenously 150.0 c. c. of a 
1% solution of Trypanblau:=1.5 grms., on the 9th day after exposure, i. e. 
about three days before the temperature might be expected to rise. The 
official rise occurred on the 15th day, and the temperature remained 
elevated to death on the 23rd day. Koch's bodies appeared on the fourth 
day of disease, and remained present, though in comparatively small 
numbers, to death. On the third day of fever a further dose of 2.(3 grms., 
in I/O solution, was administered intravenously. This did not appear to 
have any influence on the disease. 

One point worthy of note in this animal is that Theileria were very 
scanty throughout. They were first observed on the seventh day of fever, 
and on the day of death, the Pth day, only about 5% of the corpuscles 
were invaded. 

2. Annnal No. 58 had received, three injections of serum from a 
recovered annual (see later). The official rise occurred on the 14th day 
after exposure, ajid Koch's bodies were present the same day On the 
folio .vmg day, ^ '/. the second of disease, 1.5 grm. of Trypanblau (in 1% 
solution) was mjected intravenously. This produced but slight and trans- 
itory modification in the temperature curve, and on the seventh day of 
disease a further dose of 2.0 grms. in 1% solution was given intravenously. 
With this dose there whs a sudden fall in the temperature, which remained 
only slightly above normal for the next seven days. The general state of 
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tlie animal, however, rather declined, and Koch's bodies and Theileria were 
''very numerous, the latter increasing in number daily. It was necessary to 

destroy this ox for other experiments on the 14th day of disease, but froni 
'its a]ipearance I should suggest that death would have resulted within a 

few days. 

3. Animal No. 55. The object of this experiment was to note the 
, effect of Trypanblau administered on the day of the official rise. 

The morning temperature of this ox, which had never exceeded 101. 6°F. 

■ (38.6"C.),rose onthe 15th day to 103.2° (39.6"C.) and 160 c. c. of a 1% 
solution= 1.6 grms. of tryjDanblau was injected intravenously. When this 
amount had been reached the animal ceased breathing, and artificial 

! respiration for several minutes was necessary to restore him to consciousness. 
J That evening the temperature registered 106.4° (41.3"C.), and two evenings 

later it reached 105.8° (41°0.). Since the day of injection the morning 

temperature has remained normal, and the animal is alive and perfectly 

normal in appearance at the time of writing. 

Koch's bodies have never been seen, but small piroplasma, probably 

P. mutans, were demonstrated (about 1 to 5 fields stained film) on the seventh 

day after injection. 

Trypanrot. — An aniline dye allied to Trypanblau, introduced by Ehrlich 
in 1904 for the treatment of trypanosomiasis. It has been used by Nuttall 
and Hadwen with success in the treatment of canine piroplosmosis, but did 
not appear so efficacious as the blue dye, and was more irritating. 

Animal No. 56. The temperature rose on the 14th day after exposure, 

I and Koch's bodies were demonstrated three days later. On the 8th day of 
disea.se 100 c. c. of a 1^ solution of trypanrot was injected intravenously. 
The temperature suddenly fell to normal the following morning, but again 
rose, and on the tenth day of disease 2.0 grms. of trypanrot, in 1 ^o solution, 
was given intravenously. The second dose had no beneficial influence on 
the temperature which continued much elevated to death on the 26th day 

, from exposure, the 13th day of disease. Koch's bodies were very numerous 
from the day of detection up to death, and Thcileria increased in numbers 
progressively, though they appeared much more difficult to stain than is 
normal. 

E.i-perimciits with Scrum of a recuvcred Ox, "J". — The animal bled 

fur this purpose was one which I was informed had suffered from Coast 

Fever at the end of July 1 909— positive diagnosis by Koch's bodies. After 

, recovery he was purchased, and early in February, 1910 he was re-exposed 

^ to infection on the experimental area. There has been no disturbance in 

his temperature and he remains in perfect health. 

1 . To note the effect of Serum "J" injected during the course of the 

■ disease. 

Case^No. 50. The official rise occurred on the 15th day from exposure. 
On the 17th day 100.0 c. c. Serum "J" was injected intravenously and the 
t^eaiperature remaining elevated a further 100.0 c. c. was injected on the 
'til day of disease, and again on the 16th day from the rise in temperature. 
Kuch's bodies appeared on the day after the first injection, and remained 
present for eight days, after which none were demonstrated. 
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TiKtJcria wore present, nbout I'hV;, , at death on the J'llh ^I'ly. 

This ease has beei\ referred to previously i^p. IS). 

2. To note the etVeel of Sev\mi ".1" injeeled prior to exposure. 

(i(] ,\iiiinal No. 'u. IJeeeived ltHi.(> e. e. Serimi ",1 " suhenianeeusly 
on Mareh 'JTili, and ^^as exposotl to iiil'eefiou 'J -I- lioiirs later. On llie Ikli 
day front i>\]iosiire the iitornini;- temperature reaehed Ut:>'^. and on the lliroe 
following' days was lOo.o", 101-.ti"and 104.S"- On the ISlh da\ it was ao-aiu 
](y->~ , on the 19th and sneeessi\e da\s it reg'isiered lO'-l" or below, and has 
remained normal sinee. Koeh's bodies wi.re presetii on tlie ITili. 18th and 
l;hh days, sinee when the}' liave not been setMi. 

[h) Animal X(\ oS. Keeeived otXO e.e. S(>nim "J" subeulaiieously 
on ^larch 2Ttli and was exposed - (■ hours later. On tlu> lih and 1 Itli dnvs 
a further dose of oO e.e. was given subeutaneously. 

The temperature became irregular from the 10th day after ex pesmv, 
the "ofKi'ial" rise occurring on tlie 14th day, and Koeh's bodies were found 
present. 

As previously recorded (p. IS) this animal was .snibjected lo lieahneiit 
with trvpanblau. Koch's bodies continued io be present in the glaiuls mid 
Tlirilfria increased in number in the blood, lie ^\■as deslniyed on I lie Mth 
day of disease, the 27th after exposure. D(>ath would proliaiily liavo 
resulted within a few da\s. 

Synoi'sis. 

Of the ten half-bred animals exposed for tliese Ireatmeul experiuKMils, 
three are tilive two hundred days later. One (No. o'_' ) niMcr sliciwcil 
any symptoms of the disease; one received I r\pa,nblau on the thAy nl 
the "official" rise and reco\ered. In tins case it is not known willi 
certainty tliat tlie temperature rise was due to ('oast fever, lliougli it.s 
occurrence on the b'lth day is strongly siispiiadns. Tlie lliinl had recoivod 
serum of a recover(>d animal a short time prior to exposure; it acquired tlio 
disease, as sllo^^■n by the finding of Koch's bodies, and re-covered. ■ 

Other experiments have been instilnted to control these reactions, but 
it is most probaM(> that they are due rather to a. natural a.nd inherili'd 
resistance, such as is observed in some iiat ivc- slock, than to any speciiil 
iiiHueiu'i' on the jiart of the serum or trypanblau, both of which I'liiled 
complet(>ly in other cases wIkmi adniinist (>red under eloseh siuiihir cii'i'Uius- 
taiK'es. 

\'ir. Immunity in Nativh ('atti,i;. 

In the last two .Annual Kepiu'ts of the Cliiel' \'eleriiiary Otllcer atten- 
tion is drawn to several instances where, in an outbreak of i'l/isl Coast Kever, 
native bred cattle liave apparently shown a marked lususcept ibility towards 
the disease; on the other iiand we have an instance sucii as t hat whirli 
occurred on Mr. K'ussell's farm already (|uoled ; here ll21 head died out of m 
herd of 1 80, and it is extreuu-ly probahle I hat I he remaining- ,^,i) weiv onlv saved 
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Ijy iji'iiifi; passed through a teinpei-alure camp. During my stay at Kaniiti 
an oufhreak nt disease amongst calves occurred on the adjoining hind of 
Mr. H. Heatley. This was shown to bc^ Ea.st (Joast Fever and was suppressed 
bypassing all the animals — roughly 150 cows and 1.50 calves — through a 
temperature eanip, with a loss of i .5 calves only. This is the third outbreak 
that hiis oeeiTrred on Mr. Healley's I'.irTu, and emjuiry elicited the informa- 
tion that in e;ich the disease originated in calves, onlj' in the first did 
any older animals hecouu^ infected, and these were all half or <|uarter-bred 
stock. The original herd of native cows has never suffered. 

Two nati\-e cows, tlie one from Kisii, the other from Nandi country, 
had already been exposed together with their half-bred calves, on Mr. 
KnsselPs infected area. The calves (see ]). 10) contracted the disease and 
died on the 2<Sth and 2!)lli days; the adults iiave shown no reaction what- 
soever, and are alive live mouths after exposure. 

! Thirty head of native Kikuyu oxen, the history of which is rather 
obscure, sa\ing that they had at some time been exjiosed to infection and 
had been passed through temperature camps, were exposed to the infected 
land early in Februa.ry. The infectivity has been proved by the exposure of 
four sepai-ate lots of susce^jlible stock. These thirty head have manifested 
no rea.ctiou up to five months later. It appeared desirable to ascertain 
whether thc^ iniumnity in these animals could be broken down. Unlortun- 
ately facilities were not avaihible for them to be heavily woi-ked in order to 
reduce their condition, but three wiM'e selected and on each of four successive 
weeks between 3,000 to 5,000 c.c. of blood was removed. 'J'hat this uu-tliod 
had any great effect in lowering the animal's vitality, from a disease resist- 
ing point of \'u'w, may bi^ (pu'stioued; it was not s\ifficieut to break <lown 
tlu^ resista.nc(^ to Coast Fever. A similar experiment ('(jmbining severe 
exercise and exposure to advci'se climatic conditions would be of value. 

Six head of catth% collected in the K'isii country, and which had for 
the past yeiir worked at Njoro, an area which is regardml as perfectly, 
clean of Coast i*'ever, were cx]iosed in April. LTj) to June 8uth nom> ef 
these animals had shown any reaction. .\u additional ten animals from 
Kisii are now being cwposcd. 

Our experiments in this direction are too limited for any sound conclu- 
sions to be di'awn, but it would certainly appear possibl(> that animals taken 
from some parts of the Kisii country havt' a marked resistance, if not an 
immunii}' towai'ds Coiist l''e\'er. Circumstantial evideuct^ lends colour to 
the \'ie\v that Nandi cattle may alsti possess a resistance. '\\i what cause 
this insusceptibility is due, still remains obscure. W^e must, however bear 
in mind thai Jiruce, Hannnertcm, I5ateman and Ma.ekii' have described tln^ 
oi'currence of Koch's bodies in Kampala, Uganda, where they are associated 
with a disease, .Vuudcebc, which is held to kill off about '>0% of the ahecti'd 
; calves. Jf tliis disease be Coast Fever, the survivors would posst>ss an 
immunity. 

This (|nestiini is of considerable importance to the stock owners of tlie 
I'rotectorale, and especially to those in the Nairn bi-K\ andni ai-ea; it is 
hojied that the distribution of the innuune slock and some of the causes of 
the ininuinity may be ascertained within the ensuing \ear. 
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APPEN DIX III. 



Cocci<1i4>8is. 



In tlie last Annual Report, Stordy describes under the name Gastro- 
enteritis a disease which in some cases ciosely resembles Rinderpest. His: 
endeavours to reproduce it by inoculation and by contact experiments at 
Xakuru in January 1909 were without success. Tn August of 1909 Theiler, 
when on a visit to this Protectorate, was struck by the clinical and patho- 
logical resemblance between this new disease and Rinderpest and repeated! 
Stordy's experiments. In a paper which appeared in the Transvaal Agri- 
cultural Journal (Vol. viii, 1910, p. 195) lie confinns the non-identityof thetwo, 

Shortly after my arrival 1 proceeded to Meru, to the north of Mount 
Kenya, and found there a disease, which, on clinical and pathological 
grounds, was similar to Rinderpest. It appeared to have travelled from the 
West and at the time of my visit it was localised to the country north 
of Meru itself. Having regard to the information that " Gastro-enteritis", 
compared with Rinderpest, was verj slow spreading, suspicions were aroused 
and it was eventually shown that in all the very severe cases, and most of 
the sub-acute, coccidia were present on examination during life. Most oi 
the severe cases were slaughtered and an autopsy obtained. The lesions 
present were stomatitis (in some cases), some congestion of the abomasum, 
and even gastritis and acute hyperemia or inflammation of the intestine from 
duodeiniin to rectum; the intensity of tlio lesions in the several parts 
varying in the different animals. 

Coccidia Ijelong to the highly important group of disease-producing 
protozoa, their effect in some animals is well known, and they are also 
responsible for a well recognised disease of cattle in parts of Switzerland 
where it is responsible for pathological changes similar to those observed 
at Meru. 

■ It being established that a disease-producing protozoa was associated 
with the Meru epidemic, it remained to ascertain whether in the widely 
distributed Gastro-enteritis the same parasite was present, (such an organism 
being quite in accord with the symptoms as detailed, and the non-inocul- 
ability of the disease by means of blood.) 

Through the courtesy of the Provincial Commissioner, Kisumu, an area 
which might be supposed to be heavil_y infected was obtained there; six 
young bullocks ( Nos. 1 to 6 ) were purchased from a farm which had not 
suifered from this disease, and these were exposed on the area on Octohei 
]6th, 1909. 

These experiments had been designed prior to the discovery of Coccidia, 
and their object was to prove whether the disease could be induced in clean 
animals, and if so, whether it was ]iy contact, by means of fodder and water, 
or through the agency of air. 

■ Expmmevt A.— To ascertain whether animals from a clean farm 
(supposedly susceptible) could acquire the disease when in contact with the 
sick, and when grazing off land thoroughly contaminated by ,sick and dead 
stock, ^ 
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Two ypnrling nxen — Nn<;, 1 and 2 — from Elmenteita were exposed to 
the area on Oeto1)er 16th, 1909. This area was believed to be contaminated, 
liut in addition all the sick animals it was possible to (jbtain in the locality 
— about 20 — were herded on the same land, slept in the same yard and, on 
death, the post-mortem was performed in a manner to disseminate infection 
as much as possible. 

No. 1, showed a rise in temperature on the 7th and 10th day after 
exposure, and on the 8th day was disinclined to feed. No other symptoms 
were noticed. The temperature returned to normal, but again commenced 
to rise on the nineteenth day. This reaction lasted for fifteen days, the 
thermometer registering 103" to 105° as a morning temperature. On the 
twenty sixth day the animal showed all the symptoms of the disease, and he 
died on the thirty fourth. Coccidia were present in the faeces from the 
twenty hfth day up to death. 

No. ^, showed no indication of sickness until the twenty fonrth day 
after exposure, when the temperature became slightly raised (about 102' in 
the morning). On the twenty ninth it was markedly elevated (105° at 
7 a.m. ) and it remained as a pronounced reaction until the thirty seventh 
day, when it returned to about normal. Prom the thirty fourth to the 
thirty seventh day the animal manifested symptoms of Gastro-enteritis, viz: 
discharge from eyes and nose, diarrhoea and some hyperemia of the oral 
mucous membrane. Coccidia were first seen on the tliirt^^ fifth day and 
were found present up to death on the forty second day. In this case it 
was hoped that recovery was effected ; from the fall in temperature the 
animal commenced to feed again and acquired a bright outlook. He was 
found dead in the yard in the morning, and the post-mortem shewed that 
lie had been killed — probably by a herd boy who had hopes of the meat. 

Esperivienf B. — To ascertain whether clean animals which were muzzled 
and fed off imported fodder and boiled water, could acquire the disease from 
cohabitation with the sick, and by walking over the contaminated area. 
Two yearling animals (Nos. '■\ and 4) were exposed on October 15th, 1909. 
Tliey were fitted with leather muzzles six inches deep, having holes an inch 
in diameter four inches from the bottom to allow ingress of air. These 
muzzles were worn by day and by night, and were only removed when the 
animals were brought into a clean yard to be fed and watered at 8 a.m. 
and 5 p.m. On no occasion are tliey known to have been removed by 
intention or accident except at these hours. The fodder con listed of mealie 
stalks imported from the Government Farm at Kabete (Nairobi) and all 
water supplied was boiled. 

K(i. 3. — Up to the evening of the nineteenth day the temperature 
remained practically normal. From then until the twenty eighth day after 
exposure it was markedly elevated, and from the twenty eighth to the 
thirty seventh the daily variation was greater than normal, though not 
markedly elevated. Slioitly after the initial rise in temperature, the 
animal showed all signs of fever, dull roughened coat with dry muzzle and 
slight constipation. On the evening of the fifth day of disease, during 
which period only these febrile signs had been present, the faeces were 
much softer and the following morning they were (piite diarrhoeic. At 
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tiiis time there was more dulness and disinclination to feed, excessive 
discharge from the eyes and an increased amount of mucous in and around 
the nostrils. On the evening of November 10th, the twenty sixth day after 
exposure, and the seventh from the initial rise in temperature, the condition 
oE this animal was typical of the disease. Great weakness, hardly able to 
rise, complete loss of appttite, the eyelids puffy and surrounded by dried 
scales of discharge which had also scalded the cheek, the hair rough and 
the skin rather hidebound, the abdomen was tucked up and painful on 
manipulation : a considerable loss in condition had taken place : the dung 
was mainly mucus and blood, while the tail and thighs were scalded by tie 
excreta : there was some saliva hanging from the mouth and two small ulcers 
were preseiit on the gums of the upper jaw. For the next two days the 
same extreme condition was maintained, but from the third after the fiill in 
temperature a slight improvement became visible. There was increased 
appetite and vigour, and an attempt to chew the cud : the f^ces became 
more set, though blood and mucous were present for another five days, 
after which the animal appeared to have completely recovered. 

Towards the crisis a dry scaly eruption of the skin appeared on the 
neck and shoulders. 

No.4 — A slight rise in temperature — 103° — lasting for one day, occurred 
on the sixth day after exposure; with this exception it remained normal 
until the twentieth day when a pronounced reaction — 104" to 106"), lasting 
for three days was shown. It fell to normal for two days, when it again rose 
for a reaction lasting thirteen days. Typical symptoms of the disease were 
present until the thii'tielh day from exposure, but for some days previous 
there had been excessive lachrymation and slight rhinitis. In this animal 
Coccidia were only seen on one examination, on the twenty fifth day : 
merozoites only were present. This animal is still alive and was subse- 
quently inoculated with Rinderpest : like 'No. 3 a well marked i-eaction 
followed the injection of virulent blood. 

Experiment C. — To acertain whether clean animals living in a clean 
yard and which were isolated from actual contact with the sick by means 
of a fence, but which were fed with grass cut on the contaminated area 
and received unboiled water from the same source as the others ( Lake 
Victoria), could contract the disease by these means, or by the indirect 
contagion through air, herdsmen, etc. 

Two yearling bullocks ( Nos. 5 and 6 ) from the same farm as 1 to 4 
were placed in the clean yard on C'ctober i5th 1909. The grass was cut 
off the pasture used by the i-est of the animals — naturally sick and experi- 
mentals — and they were given water drawn from the usual cattle watering 
place on Lake Victoria. 

No. 5 died on the twelfth day of the experiment, without showing any 
sign of this disease, or any disturbance in temperature. 

No. 6 was under "observation at Kisumu for over forty days, and since 
then at Nairobi and has not shown any rise in temperature nor other signs 
of sickness. 

If these experiments be accepted, it is evident that healthy animals 
may show signs of infection after contact or exposure on the land in about 
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tliree weeks. Every affected animal showed Coccidia on exaiuination 
'during life, and these Coccidia only appeared in the feces a few days after 
ithe initial sign of sickness. 

\ In animals Nos. 1 and 2 which died, merozoites were present in great 
'numbers^npwards of one hundred being often seen in a single microscopic 
field. (Zeiss DD, occ. IV). In No. 4, which recovered rapidly, they were 
■only seen at one examination; it would appeared that the condition of the 
-animars body was antagonistic to the multiplication of merozoites, as a result 
'of which, invasion of new cells was checked and recovery effected. In No. 
'3, merozoite infection lasted for several days and was followed by a jDeriod 
•of oocyst formation. 
ti I had an opportunity of examining at Kisumu about tweiit)- cases which 

a few months before had shown acute signs of " Gastro-enteritis". The 
! animals were all old transport oxen, and the symptoms shown were those of 
trypanosomiasis. Emaciation and anaemia were the outstanding symptoms, 
I togetl er with a chronic diarrhoea. In nearly all these cases large numbers 

of oocysts were found in the faeces. On autopsy no definite lesions were 
!i discernible save a general aneemic condition and some petechial points 

especially in the rectum and colon. In scrapings of the,' e two organs 
, oocysts and earlier forms of the sporogony cycle have been seen. The 
I, observations possible up to this date indicate that if an animal acquire 

coccidial infection it may recur without manifesting any definite symptoms; 

if the body conditions are suitable a ver}- active multiplication of the asexual 

■ merozoites may occur. In this case dysenteric symptoms are shown and 
,, variable numbers of merozoites are passed in the fasces. Death may take 
' place at this period possibly as a result of debility and fever, possibly due 

to a toxin elaborated by the coccidia themselves ( of this we have yet no 
direct evidence ) or equally possible, as a result of a secondary infection 
through the wounds already produced in the intestinal canal by the coccidia. 
Should the animal recover, the merozoite formation and all other develope- 
ment may cease spontaneously, or, and this appears the more frequent, 
schizogony gives place to sporogony and the formation of oocysts to enable 
the species to continue. The duration of oocysts formation may be short in 

■ the case of a rapid recovery, in the other cases, which amount almost to the 
chronic form, there is just that amount of development possible to allow of 

i a continuous formation of oocysts, and their expulsion with the fasces. 

I am quite unable to offer any explanation why the animals of Experi- 

; ment B, developed an infection. The only known method is through the 

mouth and this should not have occurred in these animals. Again, if the 

1 grass and water are the sole nuans of propagation, Experiment C should 

i also have been successful. It was necessary to repeat these experiments 

under similar but more rigorous conditions. 

The same area; was employed, but no sick animals were placed on as 
contacts. The experimental cattle were all yearling bullocks coming from 
another clean farm also at Elmenteita and they arrived at Kisumu on 
December 19th, 1909 and were placed on the area at once. 

K.rpi'iiment A. — Nos. 7 and 8 acted as controls, as also did Nos. 15, 16, 
17, is, 11), 20, 21 and 22, though these last mentioned were submitted to 
preventative medicinal treatment. 
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A'Vith tlie exception of No. 15 all these animals showed a markpcl 
temperature reaction (106" to 107°) lasting for four to six days, commencing 
between the ] 5th and 20th day after exposure. Beyond the temperature- 
no symptoms of sickness were manifested^ and examinations of the blood 
and gland juice were wholly negative. 

Experiment B. — Nos. 12, 13 and 14, as in the previous experiment, were 
muzzled : the muzzles were, however, deepened, and greater care was taken 
to see that the imported food (in this case hay cut on the farm from which 
these animals came) was kept from contact with the soiled ground, The 
water, too was kept at boiling point for an hour. 

No. 12 developed a reaction (107.6°) commencing on the 19th day ' 
No. 13 on the 17th; No. 14 did not show such a definite reaction, but its 
temperature was very irregular for some days commencing on the 22nd day 
after exposure. In Nos. 12 and 13 the reaction lasted four and five days 
i-espectively. No other symptoms were manifested, and examination of 
Ijlood and gland for other parasites was negative. 

Experimpnt G. — Nos. 9, 10 and 11 were kept in the clean yard and fed 
with grass cut off the area. 

Up to February 10th (52nd day from exposure) these animals showed 
no temperature reaction, nor any other symptoms of disease. On this date 
they wei'e liberated on to the area with the other cattle, the reaction in 
which had been finished for a month. On the 16tli and 17th day after 
liberation the temperature in each case rose, and a leaction similar to that 
seen in the other animals occurred, lasting for six to eight days. Beyond 
this temperature reaction no other symptoms were manifested. 

A-S a result of these experiments it is obvious that the area employed 
carried some agent capable of giving rise to a distinct temperature reaction • 
some sixteen days after exposure, and that this agent was not readily carried 
in cut grass, by herdsmen or in the air. On the other hand it was in a form , 
which attacked muzzled animals. The reaction itself is, I believe, in accord, 
with what takes place in a coceidial infection and the lack of other symptoms 
may be ascribed to a resistance of the animals. Jt is, however, impossible 
at the present time to explain whj- the muzzled animals should acquire the 
disease. The only known way of infection is through the alimentary canal, 
and this mode should have been eliminated. These experiments cannot be 
accepted as throwing light upon the manner in which the disease is spread; 
thev, however, serve as evidence regarding the pathogenicity of the Coccidia, 
An alternate view might be held, viz : — that these animals harbour coccidia 
without it producing any outward effects; and that exposure to some 
unknown agent nt Kisuniu merely stimulated it to increased activity. This 
is possible, but I would wish to emphasise that this hypothetical stimulating 
agent cannot have been Kinderpest, to which the symptoms manifested 
show such similarity. 

In the first place the incubative period in every instance was at least 
sixteen days, whether the animals were in actual contact with the sick or 
whether they were merely exposed to an area which a month before had 
carried the sick. In linderpest the incubative period is usually only five 
or six days, and rarely as much as ten, 
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Secondly, animals which have snffered fi-oni Coccidiosis^ and i'rnm the 
temperature reaction, are still susceptible to rinderpest. 

Animals Nos. 7, 8, 9, 10, 1 1, 12, 13, 14, 17, 18, 19 and 20 were removed 
from Kisnmu in March and placed on an area believed to be contaminated 
with coctidia at Naivasha. From the time of their ari-ival up to May I.Oth, 
1910, they remained normal. On May 10th, 11th and 12th the temperature 
of every animal rose suddenly and a pronounced reaction commenced. 
Symptoms of rinderpest appeared a few days later — extensive stomatitis 
and ulceration of the lips and gums, diarrhoea, etc., and Nos. 8, 11, 13, 17, 
18 and 19 died. Repeated examinations were made during life, and on 
post-mortem, without demonstrating any coccidia. 

On AjDril 14th four new animals Nos. •")9, 60, 61 and 62 had been added 
as controls to prove the coccidial infectivity of the land, and on April 5th 
an Eland, for which we are indebted to Lord Delamere, had also been 
exposed. All these animals became attacked simultaneously with the others, 
viz. May 10th to 12th, and 59 and 61 succumbed. 

The disease was introduced among these animals b\' a mob of trading- 
stock which was found affected between Nakuru and Naivasha, and which 
was put on to the area which was being utilised for experiments on May 
ord, seven days before the first symptoms Avere shown by the Kisumu 
animals. 

That this newly introduced disease was rinderpest, is further shown by 
the subsequent inoculation of Nos. 7, 9 and 12 with 200'0 o. c. of virulent 
blood from an undoubted case. The reaction which followed was of the 
mild type, sach as results in an already immunised animal, and was unac- 
companied by any symptoms. 

Of the animals in which coccidia have been positively diagnosed, only 
Nos. o and 4 are at present available. 

On July 7th No. 4 was inoculated with 2 c. c. of virulent blood from 
an experimental case. The temperature reaction commenced on the 9th 
day, and the animal underwent a typical atta(?k of rinderpest with the 
.symptoms of stomatitis, ulceration of the gums and marked diarrhoea. 

No. 3 was inoculated on June 6th with 5 c. c. virulent blood of No. 87. 
The reaction commenced on the fourth day and lasted five days, during 
which time the symptoms were typical of the disease. 

I have not yet had an opportunity of conducting any inoculations in 
this territory with the blood of animals suffering from Coccidiosis ; it is 
however, highly probable that this was the disease from which the negative 
inoculations made by Sturdy and Theiler were performed. 

In (Jei'man East Africa a condition is recognised under the name of 
"malignant catarrhal fever," the symptoms of which are stated to be 
identical. Lichtenheld, the Chief Veterinary Officer, informed Stordy that 
from such cases he had made over 50 inoculations, all of which had been 
negative. 

I visited the Island of TJkerewe in February to study a prevailing- 
disease which simulated " Gastro-enteritis". I was able to demonstrate 
Coccidia in all post-mortem examinations, and in many cases during life. 
Through the kindness of Dr. Sommerfeldt, the Acting- Chief Veterinary 
Officer, and Mr. Probst, the Veterinary Officer in charge, I was able to carry 
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out .some inoculations, from typical cases, into cattle which they considered 
should be susceptible. The inoculations with blood and spleen were 
negative to the 14th daj^, when the animals were destroyed. On post- 
mortem no lesions recognisable as due to the inoculation were discovered. 
One animal, whose eyes, nose and mouth had been vigorously rubbed with 
the discharge from these passages in a sick calf, . eveloped a temperature 
reaction on the seventh day. He was destroyed and on autopsy showed 
a marked pharyngitis. 

The failure of the blood inoculations, however, inclines nie to the beli(f 
that the disease I then saw was not Rinderpest. The results of Mr. Probst's 
previous inoculations, though, lend colour to the view that possibly both 
conditions — Coccidiosis and Rinderpest — are present in different areas much 
as we now find is the case here. Fuither points with regard to the distribu- 
tion of these two diseases are discussed under the head of Rinderpest 
(Appendix IV). 

The parasite op this disease. 

Owing to continued absence on tour, and the lack of laboratory facilities, 
no systematic work on the structure or development of the Coccidium has 
been practicable. Such forms as have been observed are in accord with 
Eimeria stiedse Lind., and with this species I associate the East African 
form, pending further investigations. 

In by far the majority of my examinations only merozoites have been 
encountered in the feeces and on autopsy. Oocysts have been seen in chro- 
nically affected animals and in some of those cases which had recently 
recovered. 

In the dysenteric excreta of an acutely sick animal, and in the scrapings 
of the inflamed rectum on autopsy, merozoites, either free or arranged like 
the quarters of an orange within the epithelial cells, are seen in variable 
numbers. Usually they are very numerous, upwards of a hundred to a field 
being often present in a fresh coverglass preparation mounted in saline 
solution. When examined in this manner the morozoites appear as comma- 
shaped bodies of a pale straw colour, capable of flexion and extension, but of 
very limited progression. In the fresh state they measure about 11 to 14 
microus in length (some, however, appear as short as 6 or 8 microus), and 
from 1.5 to 2.5 microus at the widest part, which lies at about 33% of the 
length, the upper third is rounded at the extremity and the lower two thirds 
taper to a blunt point. There appear two types of merozoites, the one 
longer and finer than the other; the significance of this has not yet been 
ascertained here, but they may represent early sexual dimorphism. 

The oocysts range from 14 to 20 microus in length, by 12 to 16 microus 
in breadth (average 17 by 15 microusj ; they are clear and transparent with 
a definite contour and finely granular protoplasmic contents frequently 
aggregated towards the pole, opposite to the micropyle. 

Observations on the development of sporoblasts within the expelled 
oocysts are now being made, and it is hoped some results may be obtained 
ill artificial infection during the year. 
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Rinderpest. 



In the absence of a better term, the word "Rinderpest" is emphiyed 
to signify the inoculable disease reseml>ling Coccidiosis which has already 
been mentioned. There is a great probability that the word iw used 
correctly, though final proofs are still wanting. 

Eeports were received in May that a severe outbreak of gastro- 
enteritis had occurred at Njoro, and along the Caravan Road through 
Nakuru to the Quarantine Station at Naivasha. Inability to detect 
coccidia in the material submitted, and the unusual severity of the out- 
break, necessitated further enquiries, and it was proved that a small 
quantity of blood taken from a sick animal would reproduce the disease in 
a susceptible bovine. 

To DKMONSTEATE THE INFBCTIVITY OF BLOOD. 

Three half-bred bulls bred and reared on the Government Farm 
Naivasha arrived at Njoro on the J 8th May. To avoid any chance of 
infection by coccidia en route, they were taken to the train on a cart, and 
during the experiment were kept in the railway cattle truck and fed upon 
imported fodder. 

No. 8-i — was inoculated on May 18th with ICO c.c. blood stained serum 
from a case on Mr. S.'s farm. The reaction connnenced on the sixth day and 
lasted until the thirteenth. During this period the temperature was only 
twice below 105" l'\ ]\lai'ked discharge from the eyes and nnse was present 
on third day of fever, and inflammation of the incisor gums two days later. 
On the 14th day the temperature fell, and the animal recovered. 

N(i. 85 — was inoculated on May 20th with 250 c. c. citrated blood drawn 
during life from a case "A," the propertj^ of Mr. C. The reaction com- 
menced on the fourth day (temperature K)4.3'' at 8 a. m. ) and lasted for 
seven days. On the lltli day from inoculation the animal was moribund 
and was destroyed. 

The symptoms manifested by this animal were acute conjunctivitis, 
rhinitis and stomatitis with ulceration on the lips, and marked diarrhoea 
containing blood. On post-mortem two circumscribed ulcers were seen on 
the dorsum of the tongue and a diphtheritic catarrh on the hard-palate and 
in the pharynx. The pyloric extremity of the abomasum was markedly 
inflamed bu.t there was no ulceration. The small intestine was hypersemic 
throughout; Peyer's patches were raised and coated with an adherent 
diphtheritic mass. The large intestine was hyperfemic, with haemorrhages 
in the colon : the rectal lesions were less marked : the intestinal contents 
were very foetid and blood stained. The liver was enlarged and the gall- 
bladder contained 150.0 c. c. green coloured bile. 

No. 86 — was inoculated on the same day and in like manner to Xo. 85. 
On the morning of the fourth day the temperature was 105° F and the 
reaction continued for six days : to the day of death, 23rd after inoculation, 
the temperature remained irregular. Clinical symptoms — nasal and ocular 
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discharge — were noticeable on the 8tli day after inoculation. Towards the 
end of the febrile leaction they were marked. A pronounced rhinitis and 
severe ulceration inside the lips and on the gums. Diarrhoea was constant 
from the sixth day up to death; blood and mucus were also present in the 
excreta. 

On post-mortem, the ulceration in the mouth had healed. There were 
two resolving ulcers on the pyloric ring. In the small intestine there was 
generalised, but not iDronounced, hyperemia : Peyers patches showed small 
suppurating points. The large intestine, and especially the rectum was 
markedly inflamed. The liver was friable and the gall-bladder contained 
about 250 c.c. rather viscid green bile. 

These experiments demonstrated the inoculability of this disease with 
large quantities of blood. It remained to prove that a small amount would 
equally convey the infection and that the disease could be transmitted 
indirectly by fo mites. 

No. 87. Half-bred bull from the Government Farm. Inoculated on 
May 30th with 2.0 c.c. blood direct from No. 85 just destroyed. The 
reaction commenced on the 5th day and lasted until the 13th. From this 
until the 16th the temperature shows great diurnal variation — from 
101° or 102= in the morning to 107° to 107.8° at night. The animal died 
on the night of the 16th day from inoculation. The symptoms and post- 
mortem appearance were similar to those noted in cases Nos. 85 and 86 — 
viz., discharge from eyes and nose, ulceration of the gums and profuse 
diarrhoea containing blood and mucus. Acute gastritis with ulceration of 
the pyloric extremity of the aboniasum : hypersemia and inflammation of 
the intestine. 

No. 88. Another animal from Government Farm to demonstrate 
contagion. On May 30th cases 84 and 86 — twelfth and tenth days from 
inoculation — were removed from the cattle truck in which they had lived 
since leaving Naivasha, and the body of No. So was also taken away. The 
soiled litter was allowed to remain and No. 88 was placed in the truck and 
fed upon imported fodder. The temperature reaction commenced on the 
fifth tu sixth days after exposure within the truck, and the animal died on 
the r2th day. The symptoms and post-mortem lesions were typical of the 
diseast. 

Two other experiments support the view of contagion. 

No. 04. A half-bred animal from Government Farm — was placed in 
contact with the sick and inoculated animals on June 5th. On the 7th to 
8th daj's after exposure the temperature rose and a marked reaction, 
accompanied by pronounced clinical symptoms, followed. There is every 
probability that this animal would have succumbed. On the 15th day, when 
the rase was, indeed, severely affected, a dose of Rinderpest serum was 
given sub-cutaneously and the animal recovered. 

N(i. 100. A fifteen months old native bullock — Ijred on a farm at 
Fhnenteita, was exposed in like manner to No. 94 on June 5th. The 
temperature reaction cunnnenced on the 14tli day (June 18th and 19th) and 
the animal suffered from a typical attack of the disease from which it 
recovered. 
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To NOTE THE El'FBCT OF AntI-RinDEEPEST SeKUM. 

This serum was obtained from the Transvaal Government some years 
ago when there was fear of Rinderpest entering from the North. 

Half-bred Animals. 

Six two year old heifers — Nos. 89 to 94 — were obtained from the 
Naivasha, Government P'arm, and were tested on June 5tli 1910. 

No. 89 — received 100 c.c. Pretoria Serum No. 60^ plus 2.0 c.c. virulent 
blood from No. 87. From the 4th to the 7th day after inoculation the 
evening temperature was elevated — 105" to 106°F. — the morning remained 
practically normal, and no symptoms were shown. 

I- No. 90 — received 50.0 c.c. Pretoria Serum No. 60, plus 2.0 c.c. virulent 
blood of No. 87. The temperature rose on the fourth day, and a marked 
reaction lasting for six days followed. All symptoms of the disease were 
shown by this animal. From the 12th day after injection the temperature 
remained normal and recovery was rapid. 

' No. 91 — received 20.0 c.c. Pretoria Serum No. 60, plus 2.0 c.c. virulent 
blood of No. 87. The reaction commenced on the 4th day and last'ed 10 
, days. The animal showed all symptoms of the disease and appeared on 
the verge of death about the 8th day of reaction, but has made a slow 
recovery. 

Control Aiiiincd No. 93 — received 2.0 c.c. viiulent blood of No. 87 and 
no serum. The reaction commenced on the 4th day. On the 8th all 
symptoms of Rinderpest weie present, and death took place on the night 
of the 11th. 

Native Bkbd Animals. 

Six yearling to fifteen months bullocks — Nos. 95 to 100 — were obtained 
from a clean farm at Elmenteita. 
I Control Animalv No-s. 95, 96 and 97. — These animals received vaiying 

amounts of virulent blood of No. 87 to test the susceptibility of the native 
stock towards the virus. The reaction commenced in each case on the 
third and fourth day, and lasted six and nine days in the animals which 
recovered and nine dajs in the one which died. All symptoms of Rinder- 
pest were shown, though in the one (No. 97, reaction six days), which only 
received 2.0 c.c. virulent blood, the characteristic lesions were limited to a 
marked inflammation of the alveoli, and did not proceed to ulceration as 
in the other two cases. 

Sertoli Tc-^-ting — No. PS received 50.0 c.c. Pretoria Serum No. 60 and 
2.0 c.c. virulent blood of 87. There was a slight reaction lasting six days 
commencing fi'om the 5th after inoculation. This reaction w^as practically 
confined to the evening temperature, the morning being only slightly 
elevated on two occasions. The only symptoms shown were slight discharge 
from the eyes and nose. 

No. [19 — received 20.0 c.c. Pretoria Serum No. 60, plus 2.0 c.c. virulent 
blood of No. 87. A reaction lasting six days commenced on the fourth 
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tlay. It was more marked tlian in .lie ease of No. 9^ but no mni'e severel 
.symptoms were manifested. 

Seeum as a Cdkative Agent. ■? 

No. 92 — half-bred lieifer — was inoculated with 2.0 c.c. virulent blood 
of No. 87 on June 5tli. The temperature became irregular on the 4tli and 
•5th day. On the 5th day 250.0 c c. Pretoria Serum No. 60 was given 
suboutaneously. The reaction lasted five days but the temperature was 
irregular throughout. Symptoms of disease appeared on the .seventh day 
and on the eighth there was pronounced ulceration of the gums. The 
temperature remained irregular for a week after the primary reaction was 
over, but the animal recovered. 

No. 94 — half-bred heifer — This animal was placed in contact with the 
sick on June 5th. The first rise in temperature occurred on the seventh ' 
day after exposure and a pronounced reaction had lasted for nine days! 
when 250.0 c.c. Pretoria Serum No. 60 was injected subcutaneouslv. On 
the day of serum injection the animal was off feed, very sick and typical of " 
the disease. From its general appearance an unfavourable prognosisj 
would have been justifiable. 1 

With this evidence regarding the value of anti-rinderpest serum 
before us, I consider it most essential to the interests of the country that 
its manufacture on a large scale be commenced without delay. The supply 
of serum which came from the Transvaal has been examined to ehminate i 
the bottles which had gone bad, and the rest has all been mixed and' 
rebottled. This serum, amounting to about 150 litres, is now being te.sted 
to ascertain the approximate dose : when tested it will be ready for issue, 
and in the meantime it is hoped a sufficient supply of local manufacture 
will be available. There are, roughly, between ten and eleven thousand, 
head of cattle owned by Eui-opeans in this Protectorate. These I consider 
should be inoculated first, that the results obtained may be an object lesson 
to the native owners, who might otherwise resent an interference with 
their stock. 

The cost of production and administration for the European owned 
cattle would not, I think, exceed £1,200, towards which I believe most 
owers would willingly contribute in the form of a tax on each animal 
successfully immunised. 

As a result of these experiments it is quite obvious that we are dealing 
with a disease distinct from that studied by Stordy and Theiler, whose 
inoculating tests were entirely negative. The animals which they employed 
were drawn from the same herd on the Government Farm at Naivasha. 
The negative results obtained by them are, therefore, not due to any 
immunity on the part of the animals. In the 18 inoculations and contact 
experiments which I have made up to date, not one has failed to give a 
pronounced reaction, and the animals utilised include cattle of the native 
breed in addition to the more susceptible half-bred stock. 

On page 27 I have cited the case of animals recovered from Coccid- 
iosis acquiring an attack of Einderpest on inoculation ; an attack of th§ 
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former does not then give an immunity to the latter. This fact is of interest, 
since the evidence up to the present time is that farms which were affected 
in 1909 have not suffered again, and tlrat only those which remained 
healthy last year have been affected. If this view continues to hold good, it 
would appear very possible that in some areas of the Highlands — Lumbwa 
to Nakuru — the 1909 disease on many farms was binderpest : on others it 
may have been Cocci diosis^ and it is conceivable that such animtils were 
utilised by Stordy and by Theiler. 

That the two diseases have been confused is, I think, undeniable : 
and there is strong evidence ihat in the Molo district, the disease wns 
not Rinderpest. 

Messrs. A's farm is situated fifteen miles from the main road down 
which the infected trade stock was travelling, and no cattle pass through 
their farm, which is thus well isolated. On June 30th they took an animal 
from this farm to Nakuru and brought it back on July 6th. On July 19th 
this animal was sick with all the symptoms of " G-astro-enteritis." On July 
30th the first case occurred in animals which had never left this land and 
which had had no contact with outside stock, and the disease remained 
among the herd until the middle of September. The mortality was two 
cows and seven calves in a total of 80 head attacked. 

The owners are unable to ascribe any other reason than the above for 
the introduction of the disease. The delay of thirteen days between the 
return of the Nakuru animal and the onser, of symptoms is hardly in accord 
with Rinderpest, or again, is the delay ol eleven days from the time when 
symptoms were first seen in this and in the autochthonous animals. The 
outbreak is more in accord with Coccidiosis or a disease having a long 
incubative period. 

Whatever degree of immunity may exist in the native bred stock of 
this country, it would be expected that, animals imported from 1 ngland 
would have been highly susceptible. On one farm at Molo, this did not 
appear to be the case towards the prevailing disease. 

"Gastro-enteritis" broke out on Mr. C.'s land in March of this year, 
(1910), and attacked some pure bred imported Devon heifers and calves, 
which were housed with two Devon imported bulls, an open partition being 
the only separation. Two of the heifers died, but the bulls never showed 
any symptom of disease although they were in such close proximity and 
were attended by the same herdsman. 

■ Similar cases have been recorded by Lord Delamere, by the lion. 

H. B. Cole at Njoro, and I believe by other stock owners. 

It is however, probable that prior to its detection at Njoro in ^lay, 
1910, Rindei'pest had existed durirg the year in East Africa. Sickness 
appeared at Kericho among the Kisii captured stock about August, 1909. 
The death rate was not high, but thirty five of these removed to Njoro m 
September, 1909, have remained unaffected on Mr. S.'s farm where the 
mortality among the rest wa^^ nearly 40% . About the same time as the 
Kerichr, outbreak, the disease appeared on the farm of :\ra;,or 0. a few 
miles away. The death rate theie was considerably higlier than m any 
other reported outbreak. 
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The disease which was investigated at Njcxro is held to have reached 
there from the Rongai River where the ISTjoro farmers have been in the 
habit of grazing their cattle. Some of these animals on returning intro^ 
duced the disease to the rest. The natural incubative period — the time 
elapsing from the date of the return of animals from the Rongai to that on 
which the first autochthonous case arose — has been from seven to ten days 
and the mortality on these farms has been 57% , 24% , 39%, 20% and 4S% , 
considerably higher than in the old " Gastro-enteritis." The results cf 
inoculation with infective blood have already been given. 

The present position with regnrd to our knowledge of these two diseases 
— Coccidiosis and Rinderpest — is highly un.satisfactory from a stock owner's 
point of view : it is still more dissatisfying from a scientific standpoint. 
I have hope that during the ensuing year additional evidence will be 
collected, and that the new Laboratory accommodation will permit of exflct 
and final experiments being perforuicd to settle some of mimy points which 
are at present debated. 

I cannot close the reports on this branch of tlie j'ear's work without 
giving a word of thanks to Dr. Hannigan, the Stock Inspector in whose 
charge nearly all the coccidia and rinderpest experimental aniuifils havn 
been during my absence in other parts of the Protectorate. It is apleasun> 
to record the interest he has taken in the experiments, and the thorough 
way in which his records have been kept. 
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